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Abstract
Background: The prognostic significance of insulin-like growth factor binding 
protein 2 (IGFBP2) expression has been explored in plenty of studies in human 
cancers. Because of the controversial results, the meta-analysis was carried out 
to evaluate the relevance of IGFBP2 expression with the prognosis in various 
tumors.
Methods: The data searched from four databases (Pubmed, Embase, Cochrane 
library, and Web of science) was used to calculate pooled hazard ratios (HRs) in 
this meta-analysis. Subgroup analyses were stratified by ethnicity, cancer type, 
publication year, Newcastle–Ottawa Scale score, treatments, and populations.
Results: Twenty-one studies containing 5560 patients finally met inclusion crite-
ria. IGFBP2 expression was associated with lower overall survival (HR = 1.57, 95% 
CI = 1.31–1.88) and progression-free survival (HR = 1.18, 95% CI = 1.04–1.34) in 
cancer patients, but not with disease-free survival (HR = 1.50, 95% CI = 0.91–
2.46) or recurrence-free survival (HR = 1.50, 95% CI = 0.93–2.40). The subgroup 
analyses indicated IGFBP2 overexpression was significantly correlated with over-
all survival in Asian patients (HR  =  1.42, 95% CI  =  1.18–1.72), Caucasian pa-
tients (HR = 2.20, 95% CI = 1.31–3.70), glioma (HR = 1.36, 95% CI = 1.03–1.79), 
and colorectal cancer (HR = 2.52, 95% CI = 1.43–4.44) and surgery subgroups 
(HR = 1.97, 95% CI = 1.50–2.58).
Conclusion: The meta-analysis showed that IGFBP2 expression was associated 
with worse prognosis in several tumors, and may serve as a potential prognostic 
biomarker in cancer patients.
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1   |   INTRODUCTION

Cancer has become a severe public problem and ranks 
as the main cause of the death. It was estimated that 
there were 18.1 million new cancer cases and 9.6 million 
new cancer deaths in 2018.1 Therefore, it has brought a 
heavy social burden. Although the great advances in can-
cer treatment technology for decades, over survival for 
patients of many cancer types is still low.2 Of note, clin-
ical evaluation of the prognosis for many cancers mainly 
depends on tumor/node/metastasis (TNM) stage tradi-
tionally. Although the TNM staging is recognized as the 
gold standard for evaluating the survival and prognosis of 
cancer patients, the prognosis in cancer patients with the 
same TNM stage may be quite different.3 It would lead to 
the inability to choose a more suitable treatment plan for 
cancer patients. Tumor markers are produced by tumor 
cells during their growth and proliferation and play an 
important role in diagnosis, treatment, prognosis, and 
monitoring of cancer patients.4,5 At present, many tumor 
markers have been used to evaluate the clinical prognosis 
such as CEA, CA19-9, AFP.6–8 The CEA and CA19-9 must 
be checked in The Chinese Colorectal Cancer Diagnosis 
and Treatment Standard (2017 Edition). Due to the prog-
ress of molecular biology research methods in recent 
years, new prognostic biomarkers have emerged one after 
another, which provide a more quantitative basis for prog-
nostic evaluation and provide clinical basis for individual-
ized treatment plan.9

Studies have demonstrated that the IGFBP family 
(IGFBP1–6) are relevant in many cancers.10 The presence 
of different IGFBPs as prognostic factors have also been 
reported. A literature-based survey clearly shows that the 
association between IGFBP2–3 and cancer was widely 
studied, while less studies were done on the remaining 
IGFBP family members (IGFBP1, IGFBP4, IGFBP5, and 
IGFBP6). For IGFBP3, the most extensively studied mol-
ecule among the IGFBP family in cancer, several meta-
analyses have been carried out to evaluate its prognostic 
value.11–14 But few such assessments of IGFBP2 were done. 
Thus, there is an urgent need of a focused meta-analysis of 
the role of IGFBP2 in cancer prognosis. As a secreted pro-
tein, insulin-like growth factor binding protein 2 (IGFBP2) 
is a key member in the IGFBP family and an extracellu-
lar regulator of insulin-like growth factor I (IGF-I) and II 
(IGF-II). IGFBP2 mediates IGF-independent tumorigene-
sis by participating in intracellular and nuclear regulatory 
networks. Recently, increasing studies have indicated that 
IGFBP2 plays a critical effect on tumorigenesis through 

modulation of some cancer characteristics.15,16 Moreover, 
IGFBP2 overexpression is correlated with tumor cell pro-
liferation, invasion, and migration.17–21

IGFBP2 was found to be highly expressed in many 
cancers, including glioma,22–27 lung cancer,28–32 colorec-
tal cancer,33,34 ovarian cancer (OC),35,36 rhabdomyosar-
coma,37 gastric cancer,38 breast cancer,39 bladder cancer,40 
prostate cancer,41 endometrial cancer,42 penile squamous 
cell carcinoma,43 and hepatocellular carcinoma.44 In addi-
tion, the overexpression was found to contribute to poor 
prognosis in lung cancer, gastric cancer, and glioma.25,38,45 
However, Zheng et al indicated that the there was no sig-
nificant association between IGFBP2 and OC.36 Moreover, 
we got the hazard ratio (HR) with corresponding 95% CI 
(1.03, 0.14–7.82) from Kaplan–Meier (KM) curve of Chao 
et al, which also suggested the insignificant association 
in endometrial cancer.42 Because these insignificant re-
sults were also observed, the dependability of IGFBP2 as 
a prognostic biomarker in various tumors has not been 
reached consensus and remains controversial. Although 
a previous meta-analysis study assessed the connection 
between IGFBP2 expression and survival in glioma pa-
tients,46 its research score is relatively limited. To estimate 
the prognostic value of IGFBP2 in various cancers better, 
it is necessary to perform a comprehensive meta-analysis 
using data obtained from the published studies.

Therefore, we performed the meta-analysis to assess 
the association between IGFBP2 expression and the sur-
vival outcomes and the prognostic significance of the 
IGFBP2 in cancer patients, searched from 21 literature 
studies containing 5560 patients.

2   |   MATERIALS AND METHODS

The study was carried out according PRISMA Guidelines.47 
In addition, we registered a protocol with the International 
Prospective Register of Systematic Reviews–PROSPERO 
(Registration No. CRD42021240319).

2.1  |  Search strategy

A comprehensive and accurate search of articles was per-
formed by Pubmed, Embase, Cochrane Library, and Web 
of Science up to February, 2021. The search strategy is 
shown in Supplementary Materials. In addition, we also 
checked the references of other relevant articles for sup-
plementary eligible studies.

K E Y W O R D S

cancer, insulin-like growth factor binding protein 2 (IGFBP2), overall survival, prognosis
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2.2  |  Eligibility criteria

Inclusion criteria included studies that: (1) explored the 
connection between IGFBP2 expression level and prog-
nosis in various cancer patients; (2) provided sufficient 
data by table or KM curve; and (3) were published in 
English. Exclusion criteria included: (1) duplicated pub-
lications; (2) animal studies, cell line experiments, re-
views, letters or case reports; and (3) without available 
or useable data.

2.3  |  Data collection and 
quality evaluation

The data collection and quality evaluation were com-
pleted by two researchers independently. Any disagree-
ment would be discussed and solved by group discussion. 
The following data were extracted from eligible studies 
by a standardized information collection: first author's 
name, the time of publication, author's country, the gen-
der of patient, the age of patient, the clinical stage, the 
type of cancer, the method of detection, outcome, study 
quality, and follow-up months. Because of different defi-
nition methods in included studies and expression levels 
in various cancers, IGFBP2 overexpression in this study 
was defined according to individual definitions from the 
included studies. The quality of each study was evaluated 
by the Newcastle–Ottawa Scale (NOS). At the same time, 
if the NOS score was ≥7, the study would be recognized as 
high quality.

2.4  |  Statistical analysis

Analyses of all data were completed using Stata 12.0 soft-
ware. The strength of the connection between IGFBP2 ex-
pression and prognostic items (e.g., overall survival [OS], 
disease-free survival [DFS], recurrence-free survival [RFS], 
and progression-free survival [PFS]) of the cancer patients 
was evaluated with the HRs and the corresponding 95% 
CI. In addition, the Higgin's I2 statistics was used to as-
sess the power of heterogeneity. An I2 value of 0% means 
no observed heterogeneity, with larger I2 values meaning 
enhanced heterogeneity. The pooled HR was calculated 
by random-effect model when the p-value was <0.05 and 
I2 was >50%; otherwise, a fixed-effect model was used. 
Subgroup analyses stratified by cancer type, ethnicity, NOS 
score, publication year, treatments, and populations were 
carried out to further evaluate the general sources of het-
erogeneity. Besides, sensitivity analysis was conducted to 
assess the constancy of each result in this meta-analysis. 
Moreover, if publication bias was detected, the number of 
supposedly unpublished studies to adjust for publication 
bias was evaluated with a trim and fill method.48

3   |   RESULTS

3.1  |  Study selection and study 
characteristics

We could understand the process of study selection from 
Figure  1. A total of 432 articles were identified using 

F I G U R E  1   Flow diagram of study 
selection
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search strategy by above four datasets. Because of the 
duplicated articles, 22 articles were excluded. Among 
the remaining 410 articles, 364 articles were also re-
moved after further reading titles and abstracts, which 
were chief reasons for exclusion, review, animal or cell 
experiments, conference abstracts, not focusing on this 
topic, and duplication. Twenty-seven articles were ex-
cluded by reading full-text articles, because of not pro-
viding OS, DFS, PFS, and RFS. Therefore, finally, there 
were 19 articles after evaluation of the full-text article 
in total. Besides, we added two articles which were 
manually searched from the reference lists of published 
reviews.26,35 Ultimately, 21 articles met our inclusion cri-
teria in this study.

The primary feathers of all articles included in this 
study are summarized in Table  1. Twenty-one articles 
comprising 5560 patients (28–1926 per study) identified 
in this meta-analysis were from China, Australia, Iran, 
Korea, France, Italy, Japan, the Czech Republic, and 
Canada. The types of cancers included glioblastoma mul-
tiforme (GBM; 6 articles), lung cancer (3 articles), col-
orectal cancer (3 articles), ovarian cancer (OC; 2 articles), 
urinary system cancers (2 articles), and other cancers (5 
articles). Among 21 articles, HR for OS was reported in 
17 articles, and HRs of DFS, RFS, PFS were reported in 
9 articles on average. The IGFBP2 expression level was 
detected through western blot (WB), immunohistochem-
istry (IHC), and quantitative real-time polymerase chain 
reaction (RT-qPCR). Other clinical parameters were about 
patient number (male, female, total), age, clinical stage, 
IGFBP2 expression level, NOS score (0–9), and follow-up 
time (0.8–57.5 months). When the NOS score was greater 
than or equal to 7 in included articles, it was regarded as a 
high-quality study. Otherwise, it was deemed low quality 
(Table 1). The median of NOS score was 7 (IQR: 6–7) in 
the included studies, ranging from 5 to 8, and the num-
ber of high and low NOS quality studies were 14 and 7, 
respectively.

3.2  |  Association between IGFBP2 
expression and prognosis

Data for the association between IGFBP2 expression 
and various cancer prognosis are shown in Figures  2 
and 3. A total of 17 studies were used to analyze pooled 
HRs for OS. High IGFBP2 expression was significantly 
associated with lower OS (HR  =  1.57, 95% CI  =  1.31–
1.88) with a random-effect model and PFS (HR = 1.18, 
95% CI = 1.04–1.34) with a fixed-effect model, compared 
with low IGFBP2 expression. However, high expression 
of IGFBP2 did not appear to be associated with DFS 
(HR = 1.50, 95% CI = 0.91–2.46) with a random-effect 

model and RFS (HR = 1.50, 95% CI = 0.93–2.40) with a 
fixed-effect model.

3.3  |  Correlation of IGFBP2 expression 
with clinical characteristics and 
subgroup analyses

To explore the source of heterogeneity of OS, subgroup 
analyses of OS was performed. The major results of this 
subgroup analyses are shown in Table 2. The prognostic 
value of IGFBP2 for OS was not altered by subgroup anal-
yses where studies were regrouped according to cancer 
types, ethnicity, publication year, NOS score, treatments, 
and populations. There were significantly worse progno-
sis in Asian patients (HR  =  1.42, 95% CI  =  1.18–1.72), 
Caucasians (HR = 2.20, 95% CI = 1.31–3.70) (Figure 4A), 
NOS score  ≥7 (HR  =  1.54, 95% CI  =  1.26–1.89), NOS 
score <7 (HR  =  1.62, 95% CI  =  1.14–2.32) (Figure  4C), 
before 2016 (HR = 1.61, 95% CI = 1.06–2.44), 2016–2021 
(HR  =  1.65, 95% CI  =  1.33–2.05) (Figure  4D), surgery 
(HR  =  1.97, 95% CI  =  1.50–2.58) (Figure  4E), popula-
tions<100 (HR = 2.31, 95% CI = 1.22–4.39), and popula-
tions >100 (HR = 1.45, 95% CI = 1.21–1.73) (Figure 4F) 
subgroups. Furthermore, the elevated IGFBP2 level had a 
poor outcome for OS according to cancer type, especially 
in GBM (HR = 1.36, 95% CI = 1.03–1.79), CRC (HR = 2.52, 
95% CI = 1.43–4.44), and other cancers (HR = 2.09, 95% 
CI = 1.36–3.21) (Figure 4B). Regarding clinical character-
istics, as shown in Figures  S1–S3, high IGFBP2 expres-
sion was significantly correlated with age (HR = 2.09, 95% 
CI  =  1.04–4.21) and larger tumor size (HR  =  1.03, 95% 
CI = 1.02–1.04), but not sex (HR = 1.12, 95% CI = 0.69–
1.84). In addition, the heterogeneity among ethnicity, pub-
lication year and populations subgroups were still high, 
but had a decrease in NOS score <7, CRC and surgery 
subgroups.

3.4  |  Assessment of sensitivity 
analysis and publication bias

The stability of the results was evaluated through sensitiv-
ity analysis pooled HRs for OS by eliminating each study, 
respectively. No significant changes were reported for the 
pooled HRs. Therefore, the result of the meta-analysis 
was proved to be credible (Figure 5A). At the same time, 
funnel plot and Begg's test were implemented to test for 
whether there was publication bias (Figure 5B). The re-
sults indicated OS had a significant publication bias 
(P < 0.0001). The number of unpublished study assess-
ment was 7 using the trim and fill method as shown in 
Figure 5C (P < 0.0001).
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4   |   DISCUSSION

In this meta-analysis, we conducted the quantitative anal-
ysis to evaluate the relationship between IGFBP2 expres-
sion and prognosis in various cancer patients. Besides, 
we performed subgroup analyzes based on ethnicity, 
cancer type, publication year, NOS score, treatments, and 
populations. The HR values for OS and PFS were 1.57 
(95% CI = 1.31–1.88) and 1.18 (95% CI = 1.04–1.34), re-
spectively, which showed that there was a significantly 

negative correlation between IGFBP2 expression and OS, 
PFS in cancer patients. This connection was also observed 
in both Asians and Caucasians. When analysis was re-
stricted to glioma and colorectal cancer, we found a worse 
prognosis. Although IGFBP2 expression was related to 
poor PFS, the result should be interpreted cautiously be-
cause of limited included studies. In addition, although 
IGFBP2 expression was not connected with DFS and RFS, 
all three articles included in this meta-analysis for DFS 
suggested there was a significant connection between 

F I G U R E  2   Forest plot showing 
hazard ratio of IGFBP2 expression for 
overall survival. Hazard ratios and 95% 
confidence interval are represented by 
squares and horizontal line crossing 
the square, respectively. The diamonds 
represent the pooled HR and 95% CI. All 
statistical tests were two-sided.

F I G U R E  3   Forest plot showing 
hazard ratio of IGFBP2 expression for 
DFS, RFS, and PFS. Hazard ratios and 
95% confidence interval are represented 
by squares and horizontal line crossing 
the square, respectively. The diamonds 
represent the pooled HR and 95% CI. All 
statistical tests were two-sided.
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IGFBP2 expression and DFS. This may be due to the lim-
ited number of articles. Therefore, these results need to be 
confirmed by more studies.

IGFBP2 is found to be highly expression in many of 
cancers,49–52 which may emerge as a potential prognostic 
indicator in various tumors. Moreover, a variety of cel-
lular processes, such as cellular migration, invasion, an-
giogenesis, epithelial-to-mesenchymal transition(EMT), 
and transcriptional activation,44 are related to high 
IGFBP2 expression in many cancers, thus participating 
in the development of various cancers. But the potential 
mechanism of IGFBP2 in cancer is still vague.53 Li et al. 
found that IGFBP2 exert tumor-promoting functions 
through a complex regulatory network in tumors.54 
Hayden et al. discovered that NF-κB target genes by ex-
tensively participating in regulating cell proliferation, 
apoptosis, and cell migration.55 Several studies suggested 
that IGFBP2 participated in tumorigenesis by multiple 
potential pathways such as integrin β1/ERK, integrin/
ILK/NF-κB, EGFR/STATA3, and so on.15,17,56 Holmes 
et al. focused that NF-κB target genes were found in 

glioma and PDAC, which expressed IGFBP2 steadily.56,57 
Han et al. demonstrated that chemical resistance and 
cell proliferation, invasion in glioma patients induced 
by IGFBP2 by means of the integrin β1/ERK signaling 
pathway.17 The meta-analysis showed that high IGFBP2 
expression is an indicator of poor prognosis in glioma 
patients. Therefore, it might be an effective treatment 
for glioma patients by inhibiting IGFBP2 mediating the 
integrin β1/ERK signaling pathway, in combination with 
chemotherapy. In addition, Ben-Shmuel et al found that 
IGFBP2 promotes colorectal cancer cell progression me-
diated by the L1/Ezrin/NF-κB pathway. This suggested 
inhibition of this pathway might be effective. Chen et al. 
found that the expression of IGFBP2 boosts acute leuke-
mia cells' survival and migration, as a regulator of the 
PTEN/AKT pathway.18 Dean et al. found that IGFBP2 
can be used to indicate the PI3K/AKT pathway activa-
tion and PTEN status, and participates in the carcino-
gens of many types of cancer through the cascade with 
PTEN.57–60 Therefore, the prognosis of IGFBP2 in un-
derlying mechanism should be explored, and whether 

T A B L E  2   Prognostic value of IGFBP2 expression for OS in cancer patients

Variables
No of studies 
16 Model Pooled HR

Heterogeneity

P value I2(%)

Cancer type

GBM 5 Random 1.36 (1.03–1.79) 0.007 71.4%

Lung cancer 3 Random 3.69 (0.82–16.53) 0.014 76.7%

CRC 3 Fixed 2.52 (1.43–4.44) 0.764 0%

OC 2 Random 1.98 (0.59–6.62) 0.002 89.8%

Other 3 Fixed 2.09 (1.36–3.21) 0.615 0%

Ethnicity

Asian 11 Random 1.42 (1.18–1.72) 0.000 79.7%

Caucasian 5 Random 2.20 (1.31–3.70) 0.033 61.9%

NOS score

≥7 12 Random 1.54 (1.26–1.89) 0.000 81.6%

<7 4 Fixed 1.62 (1.31–1.88) 0.213 33.2%

Publication year

Before 2016 5 Random 1.61 (1.06–2.44) 0.000 80.2%

2016–2021 11 Random 1.65 (1.33–2.05) 0.006 59.7%

Treatments 5 Random 1.61 (1.06–2.44) 0.000 80.2%

Surgery 11 Fixed 1.97 (1.50–2.58) 0.121 34.8%

Surgery+chemoradiotherapy 1 – 1.03 (1.02–1.05) – –

Surgery+radiotherapy 1 – 3.90 (1.82–8.37) – –

Populations

<100 6 Random 2.31 (1.22–4.39) 0.000 82.1%

>100 82.1 Random 1.45 (1.21–1.73) 0.025 52.6%

Abbreviations: CRC, colorectal cancer; IGFBP2, insulin-like growth factor binding protein 2; NOS, Newcastle-Ottawa Scale; GBM, glioblastoma multiforme; 
OC, ovarian cancer; OS, overall survival.



3042  |      Zhang et al.



      |  3043Zhang et al.

pathways of IGFBP2 mediated are helpful in treatment 
of glioma and colorectal cancer patients needs to be con-
firmed through more fundamental research.

We also explored the potential source of the high 
heterogeneity based on PRISMA Guidelines. The sub-
group analyses in accordance with ethnicity, publi-
cation year, NOS score, treatments, cancer type, and 
populations were performed. There was still highly 
significant heterogeneity among 11 studies of Asians, 
5 studies of Caucasians, populations >100 and < 100 
subgroups. Besides, we found that the heterogeneity de-
crease in neither before 2016 nor 2016–2021 subgroups. 
Therefore, ethnicity, publication year, and populations 
were not the main source of the heterogeneity for OR 
in this meta-analysis included 16 studies. We found that 
the high heterogeneity among included studies reduced 
obviously according to the treatments. That is to say, 

treatments were likely to be a source of high heteroge-
neity. When the analysis was limited to the caner type, 
we found that the heterogeneity of colorectal cancer de-
creased obviously. In the same way, the heterogeneity of 
NOS score <7 also reduced significantly. The heteroge-
neity could be explained through cancer type and NOS 
score. The additional source of heterogeneity might be 
associated with the method of HR and 95% CI obtained 
from KM curve. We gained HR and 95% CI by Engauge 
Digitizer and Excel provided by Tierney directly when 
these data were not reported by the authors.61 These 
studies mainly include several methods such as IHC, 
ELISA, and RT-PCR to test the level of the IGFBP2. 
When IGFBP2 was overexpressed, the cancer patients in 
these studies had a poor prognosis within all methods. 
It showed the detection method was unlikely to be the 
source of heterogeneity.

F I G U R E  4   Forest plot showing hazard ratio of IGFBP2 expression for overall survival by subgroups based on (A) ethnicity, (B) cancer 
type, (C) NOS score, (D) publication year, (E) treatments, (F) populations. Hazard ratios and 95% confidence interval are represented by 
squares and horizontal line crossing the square, respectively. The diamonds represent the pooled HR and 95% CI. All statistical tests were 
two-sided.

F I G U R E  5   (A) Sensitivity analysis of OS, (B) Begg's funnel plots for publication bias test of OS, (C) Filled funnel plots of OS. Hazard 
ratios and 95% confidence interval are represented by squares and horizontal line crossing the square, respectively. The diamonds represent 
the pooled HR and 95% CI. All statistical tests were two-sided.
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Several studies related to fields indicated high 
IGFBP2 expression is correlated with worse progno-
sis for glioma patients.24,46,62 It is consistent with our 
findings in the subgroup analyses regarding to glioma. 
The meta-analysis results provided by Fang et al only 
reported prognostic value of IGFBP2 expression in gli-
oma.46 However, our findings still showed an associa-
tion between IGFBP2 expression and the prognosis in 
colorectal cancer. In addition, Gianuzzi at al found that 
the survival of OC was significantly related to IGFBP2 
level, in which they used the mean difference or the 
standardized mean difference to compare the relation-
ship.63 We here used the OR to measure the strength of 
correlation between IGFBP2 and OC, but a significant 
connection did not exist in our meta-analysis. The sub-
group analyses for OC consisted of two studies in our 
meta-analysis, one of which shows a significant associ-
ation between IGFBP2 and OC perhaps because of the 
large sample size gained from GTEx project and TCGA.36 
The other study had only 99 samples and high IGFBP2 
expression was not related to prognosis of OC patients.35 
Thus, the sample size may be a reason without statistical 
significance in OC. Besides, limited literature may also 
lead to the inconsistent results of this study. In addition, 
we also found that the individual HRs summarized in 
these forest plots are all larger than one in this meta-
analysis. However, this phenomenon could not directly 
lead to the conclusion that high IGFBP2 expression is 
associated with worse outcomes in these patients. As is 
known to all, meta-analysis could increase sample size 
and enhance the statistical power to improve the credi-
bility of the conclusion. We believe that the rigorous sta-
tistical analysis performed in this meta-analysis could 
provide a more reliable result. Furthermore, many stud-
ies from other researchers that carried out meta-analysis 
through the similar statistical analysis also support our 
viewpoint.64–67

The strength of our study was to systematically col-
lect evidence on the prognostic value of IGFBP2 in 
cancer patients. This makes it possible to use a risk pre-
diction model of including IGFBP2 to forecast prognosis 
of cancer patients. This meta-analysis was restricted to 
the following points. First, some studies only provided 
KM curve without direct HR and 95% CI, which might 
influence the result's accuracy. Second, there was sig-
nificantly high heterogeneity among included studies. 
Third, this was a retrospective analysis of published 
studies. As a result, it is vulnerable to these published 
studies and contributes to several publication bias. 
Besides, the positive results which tend to be easier to 
publish is one of the important factors in publication 
bias, which leads to exaggerating the relationship be-
tween IGFBP2 expression and OS.

5   |   CONCLUSIONS

To sum up, the present meta-analysis shows that there 
is a significant association between high IGFBP2 expres-
sion and worse OS and PFS in various cancer patients. 
Thus, IGFBP2 may serve as a great biomarker of progno-
sis in various cancers, and it is worthy of further study 
to add it to the established risk prediction model to pro-
vide clinical the basis for individualized treatment plan. 
Nevertheless, data are insufficient to determine its role 
cautiously. More prospective studies of large number 
of patients are needed to further confirm the value of 
IGFBP2 in various cancers.
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